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9 A MJf-expanding stant assembly (10) consist- 
ing of ona or mora z-stenta (11.12) connactad to 
one another and covered by a flexible slaava 
(13). which can bo mada from aithar nylon, 
plastic or another suitable material The stents 
am foimed of stainless steel wim airanged in e 
dosed zig-zag configuration which indudee an 
endless seriaa of struts (14) that are joined by an 
equal number of joints (17). The stent assembly 
is compressible into a reduced diameter size for 



boned within a body paaaa goway. the stent 
assembly ia altowad to expand to its larger 



against the wets of the paaaagoway by the 
stents. One application of the invention in- 
dudes dialing a bBary duct which has bean 
ocduded by • tumorous growth. The advantage 
being that the sleeve prevents the tumor from 
growing between the papa created by the stant 
which would otherwise reatanoae the pessage- 
wav. Another intended application is to reoair 
aneurysms. In this configuration, the stents are 
poationed on either side of an aneurysm, and 
the sleeve forms and artificial arterial wall which 
spans the aneurysm. 
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BACKGROUND OF THE INVENTION 

Field of the Invention 

This invention relates generally to vascular stents s 
for use in preventing restenosis of passageways and 
duets in die body and to repair aneurysms per- 
cutaneously. 

Description of the Prior Art , 0 

It is desirable that means be provided which wBI 
prevent the restenosis of a passage or duct due to the 
invasion of tissue between the wire struts of the stent 
Sue* a situation often occurs where a tumor has is 
invaded a biliary tract In those esses, a wire stent 
tends to provide only temporary relief from occlusion 
because the tumor often tends to grow between the 
wire struu. eventually resulting in a restenosed pas- 
sageway. Gianturco U.S. Pat No. 4.580.568 exem- 30 
plifies such conventional wire stents. Whie Gianturco 
'568 discloses a wire stent to reduce flow defects in 
arteries, ducts siid the Ike within the body, it does not 
solve the problem of tissue growth between the wre 
struts of the stent Thus, conventional wire stents do as 
not necessarily provide en acceptable long-term sol- 
ution in the face of malignant tissue growth, nor do 
such stents provide a means to repair aneurysms per- 
cutaneously. 

Reference is also made to U.S. Patent Apptt- jo 
cation Serial No. 422.806. also by Gianturco. That 
application teaches a stent structure and method 
which permits e stent to be easily retrieved from the 
body percutaneousiy, some time after being success- 
fully implanted. In many instances, such an advan- is 
tage would be suitable to the present invention. 

There remains a need for a percutaneous stent 
assembly that is self-expending, yet ie capable of pre- 
venting or reducing restenosis. There is also need tor 
a percutaneous stent assembly which ie capable of 40 
repairing aneurysms. 

SUMMARY OF THE INVENTION 

Oneembodimemofthestemossemblyofthepre- *a 
sent invention might include e flexible sleeve which is 
open at both ends. Attached to the flexible sleeve are 
one or more resilientfy compressible stents. Each 
stent includes a olurality of struts which define a 
series of gaps therebetween. The stents are attached so 
to the flexible sleeve such that the geps defined by the 
stents are substantially covered by the sleeve. 
Because the sleeve is flexible, the percutaneous 
sleeved stent assembly is capable of elastically as- 
suming a smaller lint shape when compressed and 55 
and a larger second shape when allowed to expand. 
The smaller first shape allows the assembly to be pas- 
sed percutaneousiy through a lumen into a passage- 



way within the body. Upon Implantation, the sleeved 
stent assembly is allowed to expand to assume the 
second larger shape wherein the flexible sleeve is 
pressed against the walla of the passageway by the 
stents to the maintain the passageway open. 

One object of the present invention is to provide 
an improved percutaneous stent assembly. 

Related objecta and advantagee of the present 
invention wll be apparent from the following deserip- 



BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is e sectioned side elevation of a preferred 
embodiment of the present invention. 

FIG. 1 A is a dotal of a junction between two struts 
of the stent portion of the embodiment shown in FIG. 

FIG. 18 is a side elevation of the embodiment 
shown in FIG. 1 in its compressed smeller shape for 
implantation in the body. 

FIG. 2 is an end elevation of a preferred embodi- 
ment of the present invention. 

FIG. 3 la a section through a biiary duct showing 
a tumor growth which has partially occluded the duct 

FIG. 4 shows the structure of FIGS. 1, 18 and 2 
during implantation into the biliary duct of FIG. 3. 

FIG. 5 is e sectioned side elevation of the struc- 
ture of FIG. 1 implanted in a biiary duct adjacent to the 
tumor. 

FIG. 6 is s sectioned side elevation of another 
preferred embodiment of the present invention. 

FIG. 7 is a sectioned side efeveoon of the struc- 
ture of FIG. 4 implanted to span an aneurysm in an 
artery. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

For the purposes of promoting an understanding 
of the principles of the invention, reference wai now be 
made to the embodiments illustrated in the drawings 
and specific lenguage will be used to describe the 
same. It wil nevertheless be understood that no limi- 
tation of the scope of the invention is thereby inten- 
ded, such alterations and further modifications in the 
atustrated device, and such further applications of the 
principles of the invention aa illustrated therein being 
contemplated as would normally occur to one skilled 
in the art to which the invention relates. 

Referring now more parttadariy to the drawings, 
(here is illustrated in FIG. 1 a sectioned side elevation 
of a preferred embodiment of the percutaneous stent 
assembly 10 of the present invention which includes 
two stents. 11 and 12 respectively, surrounded by a 
flexible sleeve 13. Stents 11 and 12 are formed from 
a length of stainless steel wire formed in a dosed zig- 
zag configuration. The ends of the wire can be closed 
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in a variety of Ways, including the um of a sleeve 
which is weMed or tightly pinched against the ends of 
the wire to produce a continuous or endless configu- 
ration. Each stent 1 1 and 12 comprises a plurality of 
struts 14 connected to one another by a series of 5 
joints 15 and 17, which are better llustrated in FIG. 
1A, In most respects, stents 1 1 snd 12 are simlar to 
the Z-stent described in U.S. Patent No. 4,580.566 
(Gianturco '568). which description is incorporated 
herein by reference. Each joint 1 5 arid 1 7 defines en 10 
eye 18, which can be sheped by bending the wire to 
form e cusp snd. then, welding or soldering the wire 
back upon itself. Each serial pair of struts 14 definee 
a gap 16 therebetween. The stents 11 snd 12 are 
attached to sleeve 13. which in this case is nylon, by is 
stitching or gluing the Joints 17 at either end of the 
stent assembly to the sleeve 13. If the sleeve were 
made of plastic the stents could be attached to the 
sleeve by embedding the stents in the plastic it being 
understood that the meant for attaching the stents to ?o 
the sleeve can be varied depending on the sleeve ma- 
terial, and other factors, without diverging from the 
intended scope of the present invention. 

The slant assembly resists contraction, or pre- 
vents overlapping of the stents 1 1 and 12. along the 25 
axis defined by sleeve 13 by serially being eyes 18 st 
joints 15 with thread 20. Thread 20 being preferably 
a monofiiment of bio-compatible material. The stent 
assembly must be eMe to resist contraction along its 
axis in order to be property implanted and to avoid 30 
entangling the stents while in the . compressed smal- 
ler shape. FIG. 1B shows s side elevation of per- 
cutaneous stent assembly 10 when compressed into 
its smaller first snaps which facilitates implantation in 
the body. The same contraction resistant result can is 
also be accomplished by directly connecting joints 15 
through a variety of means, including welding, stich- 
ing or by utilizing interlocking eyes as disclosed in 
U.S. Patent Application Serial No. 422.606. 

FIG. 3 shows a section of a baiery duct which is <o 
nearly occluded by the presence of a tumorous 
growth. While s conventional wire stent could be suc- 
cessfully implanted to rodiate the opening in the duct, 
it would render only e temporary solution because the 
tumor would continue to grow between the struts of <s 
the stent, eventually resulting in a restenosed pas- 
sageway in as litte as a few weeks. The sleeve 
included in the present invention avokfe this problem. 
FIG. 4 shows the comoreased stent assembly 10 dur- 
ing implantation in the occluded duct of FIG. 3. As so 
described in Gianturco '568 (cot. 3, lines 5-18). the 
stent assembly 10 is pushed through e shesth 23 to 
the desired point in the body by fist-ended pusher 24. 
while in its compressed first shape. After arriving at 
the proper location, the sheath 23 is withdrawn, and 55 
the stent assembly 10 resitiently assumes its larger 
second shape, as illustrated in FIG. 5. The sleeve 13 
prevents the tumor from growing between the struts of 



the stent thus avoiding restenosis and affording a 
longer term solution than that possible with conven- 
tional wire stents. 

Another preferred embodiment of the present 
invention, which is particularly suited for repaWng 
aneurysms percutaneously. is illustrated in FIG. 6. 
The percutaneous stent assembly 50 indudee rasi- 
liently expandable stents 51 snd 52 rigid support rod 
52 and nylon sleeve 54. Stents 51 end 52 are gener- 
ally identical to stents 11 snd 12 described earlier. 
The stents 51 and 52 are attached to sleeve 54 by 
stitching or gluing the joints 55. which are located at 
either end of the essembly. to the inner surface 58 of 
the sleeve. 

During implantation, the rigid support rod 53 pre- 
vents the percutaneoue stent assembly 50 from col- 
lapsing on itself along the axia defined by sleeve 54. 
This embodiment is implanted at the desired point in 
the body as described earlier for the previous embo- 
diment FIG. 7 shows stent assembly 50 after being 
implanted in en artery having an aneurysm. The stent 
assembly is secured in place when etente 51 end 52 
press the sleeve 54 against the undamaged walla of 
the artery located on either side of the aneurysm. The 
sleeve 54 then forms an artificial arterial wafl that 
spens the aneurysm. This removes pressure from the 
aneurysm, allowing it to heal. 

WhBe the invention haa been iluatrated and des- 
cribed in detaii in the drewinga and foregoing descrip- 
tion, the same is to bo considered aa illustrative and 
not restrictive in character, it being understood that 
only the preferred embodiment has been shown snd 
described end that ell chengee end medificetione that 
come within the spirit of the invention are desired to 
be protected. 



Claims 

1. A percutaneous stent essembry comprising: 

a flexible sleeve having an inner surface 
and an outer surface end being open st both 
ends; 

at leest one resiiendy compressible stent 
eech seid stent including e plurality of struts defi- 
ning a series of gaps between said struts; 

meens for attaching said stents to said 
flexible sleeve such that said gaps defined by 
each said stent are substantially covered by said 
flexible sleeve; 

meene for rendering said percutaneoue 
stent essembry resistant to contraction along the 
axia defined by said flexible sleeve; and 

wherein said percutaneoue stent assem- 
bly definee a smaller first shape when compres- 
sed and resiiendy defines a larger second shape 
when allowed to expand. 
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2. The pexcutanecwstsfrtssssr^ of dsm1 whe- 
rein said flexibfe sleeve is made of nylon. 

3. Thapa«cutanaoM8tamasaafflbfyofelaim2wna> 
rein said means for attaching said stents to said 
flexible slssva consists of a plurality of atrtchaa. 

4. Ths percutaneous stent assembly of daim 1 whe- 
rein said flexible sleeve a made of plastic. 

10 

5. The percutaneous stent essembiy of daim 4 whe- 
rein said means for attaching said stents to said 
flexible sleeve consists of embedding each said 
stent in ssid pieatia 

»» 

6; A percutaneous stent assembly comprising: 

a flexible sleeve having an inner surface 
and en outer surface end being open at both 
ends; 

two resiliency compressible stents, each jo 
of said stents including a plurality of struts and 
defining a series of gspe between said struts: 

a rigid support rod positioned between 
said stents snd having opposite ends; 

each of said stents being connect e d to a 29 
respective one of said ends of said rigid support 
rod; 

each of said stents being attached to said 
flexible sleeve such that said stents snd said rigid 
support rod are substantially covered by said 30 
flexible sleeve: 

wherein ssid percutaneous stent assem- 
bly defines a smaller first shape when elasttesBy 
compressed snd s larger second shape when 
allowed to expand; and ss 

further wherein said struts snd said rigid 
support rod render said percutaneous stent 
assembly resistant to contraction along the axis 
defined by ssid rigid support rod. 



each said stant 

wherein each respective and of each said 
rigid support rod is attached to one said stent 



7. The percutaneous stent assembly of daim 6 whe- 
rein said flexible sleeve ia made of nylon. 

8. The psreubmeeus stent aseembty of daim 7 whe- 
rein said means for attaching consists of a *s 

plurality of stitches. 

9. The percutaneous stsnt sssembiy of dsim 6 whe- 
rein said flexible sleeve is made of plastic. 

90 

10. The percutaneous stsnt sssembiy of daim 9 whe- 
rein said means for attaching ssid stent assembly 
to said flexible sleeve consists of embedding ssid 
stent assembly in ssid plastic 

S3 

11. The percutaneous stent sssembiy of dam 8 
further comprising spiurslity of rigid support rods 
positioned panrallel to one another and between 
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